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US -PAT-NO: 6274366 

DOCUMENT- IDENTIFIER : US 62 743 66 Bl 

TITLE: Enzymatically-active recombinant human . beta . -tryptase and method of making 
same 

DATE -ISSUED: August 14, 2 001 



INVENTOR- INFORMATION : 
NAME 

Maffitt; Mark A. 
Niles; Andrew L. 
Haak-Frendscho; Mary 



CITY 
Madison 
Madison 
Madison 



STATE 
WI 
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536/ 23 . 1 , 536 / 23 .2 

CLAIMS : 

What is claimed is : 

1. A DNA expression construct comprising, in 5 ' to 3 * order: a promoter, the 
promoter operationally linked, to a signal sequence, the signal sequence 
operationally-linked to a DNA sequence encoding human .beta . -tryptase, and 
wherein the expression construct drives the expression of enzymatically-active 
human . beta . -tryptase in yeast hosts transformed to contain the expression 
construct, wherein the DNA sequence encoding human . beta . -tryptase is SEQ. ID. 
NO: 1. 

2. The DNA expression construct according to claim 1, wherein the signal sequence 
encodes a KEX2 cleavage site. 

3. The DNA expression construct according to claim 1, wherein the signal sequence 
includes a 3' terminus encoding amino acid residues Leu-Glu-Lys-Arg . 

4. The DNA expression construct according to claim 1, wherein the promoter is a 
constituitive promoter. 

5. The DNA expression construct according to claim 1, wherein the promoter is an 
inducible promoter. 

6. A DNA expression construct comprising, in 5 ' to 3' order: a promoter selected 
from the group consisting of AOX1, GAP, MOX, FMD , ADH, LAC 4 , XPR2 , LEU2 , GAM1, 
PGK1, GAL 7 . GADPH, CYC1, and CUP1, the promoter operationally linked to a signal 
sequence, the signal sequence operationally-linked to a DNA sequence encoding 
human . beta . -tryptase , the DNA sequence operationally linked to a terminator 
sequence, wherein the DNA sequence encoding human . beta . -tryptase is SEQ. ID. NO: 
1. 

7. The DNA expression construct according to claim 6, wherein the signal sequence 
encodes a KEX2 cleavage site. 
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8. A method of producing enzymatically-active human .beta . -tryptase comprising 
transforming a yeast host cell with an expression construct according to claim 1, 
wherein the yeast host cell expresses enzymatically-active human .beta . -tryptase . 

9. The method according to claim 8, wherein a host cell of the genus Pichia is 
transformed. 

10. The method according to claim 8, wherein a Pichia pastoris host cell is 
transformed. 

11. The method according to claim 8, wherein a host cell having the 
characteristics of Pichia pastoris ATCC 20864 or Pichia pastoris strain KM71 is 
transformed. 

12. The method according to claim 8, further comprising isolating the 
enzymatically-active human .beta . -tryptase produced. 

13. A genetically-engineered yeast cell which expresses enzymatically-active 
human . beta . -tryptase comprising a Pichia pastoris host cell transformed to 
contain and express an expression construct according to claim 1. 
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DOCUMENT- IDENTIFIER: US 20020045613 Al 
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=> index bioscience medicine 

FILE 1 DRUGMONOG ' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 



INDEX 'ADISCTI, ADIS INSIGHT, ADISNEWS, AGRICOLA, ANABSTR , AQUASCI, BIOBUSINESS, 
B IOCOMMERCE , BIOSIS, BIOTECHABS , BIOTECHDS , BIOTECHNO , CABA, CANCERLIT, 
CAPLUS, CEABA-VTB , CEN, CIN, CONFSCI, CROPB, CROPU, DDFB , DDFU, DGENE , 
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COST IN U.S. DOLLARS SINCE FILE TOTAL 
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FILE 'MEDLINE' ENTERED AT 18:58:39 ON 10 FEB 2003 

FILE 'EMBASE' ENTERED AT 18:58:39 ON 10 FEB 2003 

COPYRIGHT (C) 2 003 Elsevier Science B.V. All rights reserved. 



FILE 'USPATFULL' ENTERED AT 18:58:39 ON 10 FEB 2003 

CA INDEXING COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 



FILE 'BIOSIS' ENTERED AT 18:58:39 ON 10 FEB 2003 
COPYRIGHT (C) 2003 BIOLOGICAL ABSTRACTS INC. (R) 

FILE 'SCISEARCH' ENTERED AT 18:58:39 ON 10 FEB 2003 

COPYRIGHT (C) 2003 Institute for Scientific Information (ISI) (R) 
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Human mast cell tryptase beta (EC 3.4.21.59) 

is a trypsin-like serine protease that is stored in and released from mast 

cell granules. This enzyme has been expressed in Pichia pastoris via 

homologous recombination of the cDNA coding for the mature active 

tryptase with the addition of a KEX 2 processing site into the 

Pichia genome. Cells producing recombinant human 

tryptase (rHT) were selected by screening with antibodies. 

Induction with methanol resulted in the secretion of rHT into 

the Pichia growth medium; tryptase activity was 

stabilized by the addition of heparin to the culture medium. Increasing 
levels of enzyme were detected in the medium for up to 3 days. Fully 
active enzyme was purified from the culture medium with a 100% 
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yield of activity via a simple two-step procedure, with 

hydrophobic interaction chromatography followed by affinity chromatography 
on immobilized heparin. Bands of 33 (faint), 34.2, 35.9 and 50 kDa 
(diffuse) were observed on SDS/PAGE. These multiple forms were due to 
differences in post-translational glycosylation of asparagine residues, 
because enzymic deglycosylation resulted in only one band at 3 3 kDa. A 
single symmetrical peak with an estimated size of 197 kDa was obtained on 
gel filtration. Kinetic analyses in comparison with native human 
lung mast cell tryptase (HLT) yielded similar Km values, but the 
kcat of rHT was more than twice that of HLT. 
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